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<400> 1 

gtcgaccctg acagccggcg agcagttcag gcgaagatcg cacagctgcg cgaggaacta 60 

gccgcaatgc ccgaacacgc cccagccatc ccttggagca ggtggcagcg tcaggggagt 12 0 

cgggggatgt ttggcagggg atgtggaaag agagttcgct ttgctcacat ggctcaaccg 180 

ggtaactaac tgatatgggg tcttcgtcgc ccactttgaa cacgccgagg aatggaccac 240 

gctgaacgtg actcgcatgc ttcactgcat gt atg gat teg ttc gag acg ttg 2 93 

Met Asp Ser Phe Glu Thr Leu 
1 5 

ttc cct gag age tgg ctg cca cgc aag ccg ctg gcg tea gee gag aag 341 
Phe Pro Glu Ser Trp Leu Pro Arg Lys Pro Leu Ala Ser Ala Glu Lys 
10 15 20 

tct ggg gcg tac egg cac gtg act egg cag agg gcg ctg gag ctg cct 389 
Ser Gly Ala Tyr Arg His Val Thr Arg Gin Arg Ala Leu Glu Leu Pro 
25 30 35 



tac ate gaa gcg aac ccg ttg gtc atg cag tec ttg gtc ate ace gat 437 



Tyr lie Glu Ala Asn Pro Leu Val Met Gin Ser Leu Val lie Thr Asp 
40 45 50 55 

cga gat get teg gat get gac tgg gec gca gac etc get ggg ctg cct 485 
Arg Asp Ala Ser Asp Ala Asp Trp Ala Ala Asp Leu Ala Gly Leu Pro 
60 65 70 

tea ccg tec tac gtg tec atg aac cgt gtc acg acc ace gga cac ate 533 
Ser Pro Ser Tyr Val Ser Met Asn Arg Val Thr Thr Thr Gly His lie 
75 80 85 

gtc tat gee ttg aag aac cct gtg tgt ctg acc gat gec gcg egg cga 581 
Val Tyr Ala Leu Lys Asn Pro Val Cys Leu Thr Asp Ala Ala Arg Arg 
90 95 100 

egg cct ate aac ctg etc gee cgc gtc gag cag ggc eta tgc gac gtt 62 9 
Arg Pro lie Asn Leu Leu Ala Arg Val Glu Gin Gly Leu Cys Asp Val 
105 110 115 

etc ggc ggc gat gca tec tac ggg cac egg ate aca aag aac ccg etc 677 
Leu Gly Gly Asp Ala Ser Tyr Gly His Arg lie Thr Lys Asn Pro Leu 
120 125 130 135 

age acc gee cat gcg acc etc tgg ggc ccc gca gac gcg etc tac gag 725 
Ser Thr Ala His Ala Thr Leu Trp Gly Pro Ala Asp Ala Leu Tyr Glu 
140 145 150 

ctg cgc gee etc gca cac acc etc gac gag ate cac gca ctg ccg gag 773 
Leu Arg Ala Leu Ala His Thr Leu Asp Glu lie His Ala Leu Pro Glu 
155 160 165 

gca ggg aac ccg cgt cgc aac gtc acc cga tea acg gtc ggc cgc aac 821 
Ala Gly Asn Pro Arg Arg Asn Val Thr Arg Ser Thr Val Gly Arg Asn 
170 175 180 

gtc acc ctg ttc gac acc acc cgc atg tgg gca tac egg gec gtc egg 869 
Val Thr Leu Phe Asp Thr Thr Arg Met Trp Ala Tyr Arg Ala Val Arg 
185 190 195 

cac tec tgg ggc ggc ccg gtc gee gaa tgg gag cac acc gta ttc gag 917 
His Ser Trp Gly Gly Pro Val Ala Glu Trp Glu His Thr Val Phe Glu 
200 205 210 215 

cac ate cac eta ctg aac gag acg ate ate gee gac gaa ttc gee aca 965 
His lie His Leu Leu Asn Glu Thr lie lie Ala Asp Glu Phe Ala Thr 
220 225 230 

ggc ccc etc ggc ttg aac gaa ctt aag cac tta tct cga tec att tec 1013 
Gly Pro Leu Gly Leu Asn Glu Leu Lys His Leu Ser Arg Ser lie Ser 
235 240 245 

cga tgg gtc tgg cgc aac ttc acc ccc gaa acc ttc cgc gca cgc cag 1061 
Arg Trp Val Trp Arg Asn Phe Thr Pro Glu Thr Phe Arg Ala Arg Gin 
250 255 260 

aaa gcg ate age etc cgt gga gca tec aaa ggc ggc aaa gaa ggc ggc 1109 
Lys Ala lie Ser Leu Arg Gly Ala Ser Lys Gly Gly Lys Glu Gly Gly 
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265 270 275 

cac aaa ggc ggc att gcc agt ggc gca tea egg cgc gec cat acc cgt 1157 
His Lys Gly Gly lie Ala Ser Gly Ala Ser Arg Arg Ala His Thr Arg 
280 285 290 295 

caa cag ttc ttg gag ggt etc tea tga ccacacgtga acgtctcccc 1204 
Gin Gin Phe Leu Glu Gly Leu Ser 
300 



cgcaacggct 


acagcatcgc 


cgctgctgcg 


aaaaagctcg 


gtgtctccga 


gtccaccgtc 


1264 


aagcggtgga 


cttccgagcc 


aegegaggag 


ttcgtggccc 


gcgttgccgc 


acgccacgcg 


1324 


eggattegtg 


agctccgctc 


ggagggtcag 


ageatgegtg 


egattgetge 


egaggteggg 


1384 


gtttccgtgg 


gcaccgtgca 


ctacgcgctg 


aacaagaatc 


gaactgaege 


atgaccgtaa 


1444 


cgccgcacga 


tgagcatttt 


ettgategtg 


caccgcttgg 


cactacgttc 


gcgtgcggtt 


1504 


gcacagtgcg 


cgccacgttc 


ttatcctgcg 


gccattgtgg 


ctacagccaa 


tggggggcat 


1564 


cagcaaegga 


cgttgaaccc 


ggtgggcaag 


tgttactcag 


ggggacatgc 


ccagtctgcg 


1624 


gegcteggat 


tgacggtatg 


gcagtcgtgc 


atgcggcccc 


accgtcaaac 


tcattcaggt 


1684 


atcagtgaga 


accctcatgg 


caccccctcg 


tgacacgttc 


tegttgegat 


cagctgetgt 


1744 


gcgtgcgggc 


gtgagcgttt 


ctacgctgcg 


gcgcaggaaa 


tcagagcttg 


aggctgeegg 


1804 


agegaeggta 


gacccgtccg 


gttgggtggt 


gccactgcgt 


gcactcaagg 


tcgtttttgg 


1864 


ggtgtcagat 


gagacctcga 


atgcgcccgg 


teatgacget 


gagttagtgg 


cgcagctgcg 


1924 


ctctgagaac 


gagtttttac 


ggcgtcaggt 


cgagcagcag 


gcgcgcacga 


tegaaeggea 


1984 


ggctgaggca 


cacgcggtgg 


tctcagcgca 


gctcacacgg 


gttggccagc 


ttgaggcegg 


2044 


cgacgcagca 


gcaccgacac 


tggcacccgt 


tgaaaggccg 


gctccgcgac 


ggcggtggtg 


2104 
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t acr r*cfat" raa 
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gttgetcgae 


cagtggcagc 


agaagegaga 


tegctgegtg 


gtgctgttcc 


teggtcagtt 


2224 


egtcgaggae 


tggegggtet 


tgctgcgtcc 


agccgatcgc 


ctcggcggcc 


aaggtcagtt 


2284 


ccaagctgtg 


ccaacgcaca 


cgcccctcgg 


ctgacagctg 


agtctcgaac 


tgtgcaactg 


2344 


gaccggccgg 


aagatgcacg 


ttgccgaggt 


cgtgagtggc 


caagcgcacg 


tcaaagagtg 


2404 


ctgcttcgta 


gccgcgcaga 


aatggcagtg 


cteggtcgat 


teggategge 


ctgcccaggt 


2464 


acattceggg 


ccgcttgatg 


aacgcctccg 


cgtagaagcg 


caccgttctc 


ggcccggcct 


2524 


cgtgatctgt 


cactgtgcac 


gctcctctcg 


atggttctcg 


acgctaccgg 


agaccaccga 


2584 


cgttcatgcc 


cagcgcagcg 


acctgaaagg 


accaagccga 


gttagccgtg 


etaacegtat 


2644 
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agcttgctcc 


gtcgcctctg 


agggcaacca 


cctgcgcagc 


aggtgggcgg 


cagcccgcgc 


2704 


gcaagcgcct 


accgggtttg 


ggcacagccc 


ataaatcaac 


gcctccggtg 


ttgaagcgat 


2764 


cgtgtgtcac 


gattgctatg 


cttgctaccc 


cttcagggtt 


ttcgtataca 


caaatcaagt 


2824 


tttttcgtat 


acgctaatgc 


catgagtgag 


catctactgc 


acggcaagcc 


cgtcaccaac 


2884 


gagcagattc 


aggcatgggc 


agacgaggcc 


gaggccggat 


acgacctgcc 


caaactcccc 


2944 


aagccacggc 


gcggacgccc 


gcccgtagga 


gacggtccgg 


gcaccgtcgt 


acccgtgcgt 


3004 


ctcgacgcgg 


ccaccgttgc 


cgctctcaca 


gaacgagcaa 


cagccgaggg 


catcacgaac 


3064 


cgttcagacg 


cgatccgagc 


cgcagtccac 


gagtggacac 


gggttgcctg 


acctccacga 


3124 


ctcagcacgc 


aagcactacc 


aacgagaccg 


gctcgacgac 


acggccgtgc 


tctacgcggc 


3184 


cacccacgtt 


ctcaactccc 


ggccactcga 


cgacgaagac 


gacccgcgcc 


gctggctcat 


3244 


gatcggaacc 


gacccagcag 


gccgcctact 


cgaactcgtc 


gcactgatct 


acgacgacgg 


3304 


ctacgaactg 


atcatccacg 


caatgaaagc 


ccgcacccaa 


tacctcgacc 


agctctaacc 


3364 


aagaaaggaa 


cctgatgagc 


gaccagctag 


acagcgaccg 


caactacgac 


ccgatgatct 


3424 


tcgacgtgat 


gcgcgagacc 


gcgaaccgcg 


tcgtcgccac 


gtacgttgca 


tgggaagatg 


3484 


aagccgctga 


tccccgcgag 


gctgcgcact 


ggcaggccga 


gcgattccgc 


acccggcacg 


3544 


aggtgcgcgc 


c 










3555 



<210> 2 
<211> 303 
<212> PRT 

<213> Propionibacterium f reudenreichii LMG16545 
<400> 2 

Met Asp Ser Phe Glu Thr Leu Phe Pro Glu Ser Trp Leu Pro Arg Lys 
15 10 15 

Pro Leu Ala Ser Ala Glu Lys Ser Gly Ala Tyr Arg His Val Thr Arg 
20 25 30 

Gin Arg Ala Leu Glu Leu Pro Tyr lie Glu Ala Asn Pro Leu Val Met 
35 40 45 

Gin Ser Leu Val lie Thr Asp Arg Asp Ala Ser Asp Ala Asp Trp Ala 
50 55 60 

Ala Asp Leu Ala Gly Leu Pro Ser Pro Ser Tyr Val Ser Met Asn Arg 
65 70 75 80 

Val Thr Thr Thr Gly His lie Val Tyr Ala Leu Lys Asn Pro Val Cys 
85 90 95 
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Leu Thr Asp Ala Ala Arg Arg Arg 
100 



Pro 
105 



lie Asn 



Leu Leu Ala Arg Val 
110 



Glu Gin Gly Leu Cys 
115 

Arg lie Thr Lys Asn 
130 

Pro Ala Asp Ala Leu 
145 

Glu lie His Ala Leu 
165 



Asp Val Leu Gly Gly Asp 
120 

Pro Leu Ser Thr Ala His 
135 

Tyr Glu Leu Arg Ala Leu 
150 155 

Pro Glu Ala Gly Asn Pro 
170 



Ala Ser Tyr Gly His 
125 

Ala Thr Leu Trp Gly 
140 

Ala His Thr Leu Asp 
160 

Arg Arg Asn Val Thr 
175 



Arg Ser Thr Val 
180 

Trp Ala Tyr Arg 
195 

Trp Glu His Thr 
210 

lie Ala Asp Glu 
225 

His Leu Ser Arg 



Glu Thr Phe Arg 
260 

Lys Gly Gly Lys 
275 

Ser Arg Arg Ala 
290 



Gly Arg Asn Val 



Ala Val Arg His 
200 

Val Phe Glu His 
215 

Phe Ala Thr Gly 
230 

Ser lie Ser Arg 
245 

Ala Arg Gin Lys 



Glu Gly Gly His 
280 

His Thr Arg Gin 
295 



Thr Leu Phe Asp 
185 

Ser Trp Gly Gly 



lie His Leu Leu 
220 

Pro Leu Gly Leu 
235 

Trp Val Trp Arg 
250 

Ala lie Ser Leu 
265 

Lys Gly Gly lie 



Gin Phe Leu Glu 
300 



Thr Thr Arg Met 
190 

Pro Val Ala Glu 
205 

Asn Glu Thr lie 



Asn Glu Leu Lys 
240 

Asn Phe Thr Pro 
255 

Arg Gly Ala Ser 
270 

Ala Ser Gly Ala 
285 

Gly Leu Ser 



<210> 3 

<211> 85 

<212> PRT 

<213> Propionibacterium f reudenreichii LMG16545 



<400> 3 

Met Thr Thr Arg Glu Arg Leu Pro 
1 5 

Ala Ala Lys Lys Leu Gly Val Ser 
20 

Ser Glu Pro Arg Glu Glu Phe Val 
35 40 

Arg lie Arg Glu Leu Arg Ser Glu 



Arg Asn Gly Tyr Ser lie Ala Ala 
10 15 

Glu Ser Thr Val Lys Arg Trp Thr 
25 30 

Ala Arg Val Ala Ala Arg His Ala 
45 

Gly Gin Ser Met Arg Ala He Ala 
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50 55 60 

Ala Glu Val Gly Val Ser Val Gly Thr Val His Tyr Ala Leu Asn Lys 



65 


70 75 


80 


Asn Arg Thr Asp Ala 






85 




<210> 


4 




<211> 


59 




<212> 


DNA 




<213> 


Artificial Sequence 




<220> 






<223> 


Synthetic Duplex DNA designed to link EcoRI and 


Aval 


<400> 


4 




aattcaagct tgtcgacgtt aacctgcagg catgcggatc cggtaccgat 


atcagatct 


<210> 


5 




<211> 


59 




<212> 


DNA 




<213> 


Artificial Sequence 




<220> 






<223> 


Synthetic Duplex DNA designed to link EcoRI and 


Aval 


<400> 


5 




ccgaagatct gatatcggta ccggatccgc atgcctgcag gttaacgtcg 


acaagcttg 


<210> 


6 




<211> 


24 




<212> 


DNA 





<213> Artificial Sequence 
<220> 

<223> Synthetic DNA designed to create Acc65I and Bglll ends 
<400> 6 

gtaccggccg ctgcggccaa gctt 24 



<210> 


7 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA designed 


<400> 


7 



gatcaagctt ggccgcagcg gccg 24 



6 



<210> 8 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic primer for erythromycin resistance 

<400> 8 

aaactgcagc tgctggcttg cgcccgatgc tagtc 35 



<210> 9 
<211> 76 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic primer for erythromycin resistance 
<400> 9 

aaactgcagc agctgggcag gccgctggac ggcctgccct cgagctcgtc tagaatgtgc 60 
tgccgatcct ggttgc 76 



<210> 10 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Synthetic primer for cobA 

<400> 10 

ctagtctaga caccgatgag gaaacccgat ga 32 



<210> 11 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic primer for cobA 

<400> 11 

cccaagcttc tcgagtcagt ggtcgctggg cgcgcg 3 6 



<210> 12 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for stability testing 
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• 



<400> 


12 


ggagatctag atcgatatct cgag 


<210> 


13 


<211> 


30 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA for stability 


<400> 


13 



gatcctcgag atatcgatct agatctccgc 30 
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